Ximis xap4yosux npodykmie i mamepianie / Chemistry of food products and materials

UDC 637.142.2:542.816

MILK WHEY PROCESSING: PROSPECTS IN UKRAINE

DOI: https://doi.org/10.15673/fst.v13i4.1557

Avrticle history

Received 07.07.2019
Reviewed 10.09.2019

Revised 24.09.2019
Approved 03.12.2019

Correspondence:
A. Minorova
E-mail: MinorovaAnt@gmail.com

Cite as Vancouver style citation

Sychevskyi M, Romanchuk 1, Minorova A. Milk whey
processing: prospects in Ukraine. Food science and
technology. 2019;13(4):58-68. DOl:
https://doi.org/10.15673/fst.v13i4.1557

IMuryBanus 3rigno JCTY 8302:2015

Sychevskyi M., Romanchuk 1., Minorova A. Milk whey
processing: prospects in Ukraine // Food science and
technology. 2019. Vol. 13, Issue 4. P. 58-68 DOI:
https://doi.org/10.15673/fst.v13i4.1557

Copyright © 2015 by author and the journal
“Food Science and Technology”.
This work is licensed under the Creative Commons
Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0

e ONAFT
Bl Open Access

M. Sychevskyi, D-r of Sciences, Economics, Professor
Academician of NAAS, Director

I. Romanchuk, PhD, Technique, Senior Researcher, Deputy Director
A. Minorova, PhD, Technique, Senior Researcher, Head of
Department

Institute of Food Resources of NAAS

Sverstiuka Str., 4a, Kyiv 02002, Ukraine

Abstract. Milk processing not only provides people with traditional
dairy foods, but also results in the formation of by-products. They are
not fully utilised, and their effluents worsen the environment. The
modern technical and technological level of milk processing allows the
full use of by-products, which are a source of whey proteins, lactose, and
other potentially useful ingredients. As milk production has been
decreasing in recent years, an urgent problem is to increase the level of
milk processing in order to obtain products with high added value. The
article presents the results of analytical studies of the situation about
whey processing in Ukraine, and describes modern conceptual
approaches to processing various types of whey, which is formed as a
by-product in the manufacture of cheeses, sour milk cheese, casein. It is
shown that new products and ingredients obtained from whey have a
wide range of functional and technological properties and prove useful in
the manufacture of other foods. The development trends of the new
technologies for a wide range of whey-based products and ingredients
are analysed, and new research data on their importance for human
health are presented. The article is a review that proves how practical it
is to introduce modern membrane technologies of whey processing at
domestic milk processing enterprises. These technologies will allow
using raw milk resources rationally, reducing damage to the
environment, and increasing production profitability. The article presents
the results of scientific and applied research of using membrane methods
and enzymatic hydrolysis of lactose in the technologies of dry
demineralised whey and condensed low-lactose whey. The use of
existing industrial equipment allows, due to changes in the protein-
mineral composition of whey, obtaining products with a wide range of
functional and technological properties and increased nutritional values.

Keywords: milk whey, membrane technologies, electrodialysis,
whey proteins, lactose, food value.

Introduction and problem statement

obtain products with high added value. For Ukraine, it

The dairy industry plays an important part in the

is especially necessary to develop in this direction,
since in recent years, there has been a tendency for a

effective functioning of the agricultural and food
market in Ukraine. In the total sale of food products,
the dairy industry accounts for about 11% [1]. In
general, the domestic food industry has every
possibility to integrate into global trade. Ukraine has
great potential to develop its dairy industry, in
particular now that there is an increase in the global
demand for food [2,3]. Milk and dairy products are
extremely important for Ukrainian consumers. Due to
processing milk industrially, we can have traditional
dairy food, such as products from whole milk, cheeses,
butter, preserved milk products, and the like. However,
until recently, by-products of milk processing, which
are a source of whey proteins, lactose, and other
potentially useful ingredients, have not been processed
to the full extent. In countries with a developed dairy
industry, milk is normally highly processed in order to
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decrease in its milk production [4]. The modern level
of technologies and equipment can ensure the full use
of all milk components to manufacture high-quality
products, or the further processing of by-products in
order to extract their valuable components [5,6]. Now
dairy products are viewed not only as a traditional
source of macronutrients, but also as a natural source
of such functional ingredients as calcium, riboflavin
(vitamin By), beneficial microorganisms, peptides,
linoleic acid [7]. That is why processing secondary
dairy raw materials, in particular whey, is a topical
problem for the dairy industry.

The purpose of the work is to analyse how whey
is processed in Ukraine, and to identify the current
tendencies in the development of milk processing
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technologies and in the use of the resulting products for
nutrition.

The objectives of the study are to prove how
prospective it is to use the membrane methods of
desalination and enzymatic hydrolysis of lactose for
whey processing, and to find out what are the results of
introduction of such technologies at dairy enterprises in
Ukraine.

Analysis of recent research and publications

The problem of full and rational use of whey is
characteristic of the countries with traditionally high
cheese consumption. According to the official data
from the EWPA (European Whey Processors
Association), in the European Union, over the past
decade, production of whey powder has increased from
1.95 MMt to 2.20 MMt [8]. To solve the problem of
the disposal of the whey formed as a by-product during
cheese production, EWPA has adopted a special
programme [9].

In Ukraine, annual whey resources of all types
total about 2 MMt. More than half of its volume (59%)
is sold to agricultural enterprises as livestock feed,
more than 20% is discharged into sewer systems, and
only about 25% is processed to make export
products [10]. According to the State Statistics
Committee, in 2016-2017, there was a surplus in the
export of such dairy products as cream, condensed
whey and milk, dried cream, and whey powder. In
2017, whey powder export ranked sixth among various
product groups [11,12]. After the Russian market was
lost, Ukrainian processors faced the necessity to
diversify sales markets, and discover new countries
with different cultures of consumption and business
methods. As a result, large milk processing enterprises
of Ukraine concentrated the bulk of their exports on the
markets of the East (Egypt, Morocco, the United Arab

Emirates, Tunisia, Libya, Algeria, Bangladesh,
Vietnam),  post-Soviet ~ countries  (Kazakhstan,
Moldova, Georgia), and began exploring new

markets — the EU and China. In particular, 13.0% and
16.5% of all exported whey were sent, respectively, to
China and Vietnam [13,14].

Based on the balance of the produce manufactured
in 2018, the data have been calculated, which indicate
that the production of hard cheese and sour milk cheese
can alone vyield 2.11 MMt of whey, including
1.58 MMt of cheese whey and about 524.8 KMt of
acid whey (and setting aside casein whey). Of these
amounts, only 1.02 MMt of whey is processed in the
traditional way to produce powdered whey, which is
only 48.3% of the total amount of whey. Thus, of
4.18 MMt of milk purchased for industrial processing,
about 1.09 MMt of it, in the form of liquid whey, is
never used in nutrition. This means that the food and
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ingredients market loses about 5.5-8.7 KMt of whey
proteins and 45.8-49.1 KMt of lactose.

Since the potential of whey is significant, its
rational use should include its processing to
manufacture new types of food and ingredients that
have new functional and technological properties and
are needed to produce other foods. A. Khramtsov
considers whey to be “a complex biotechnological
system, which is a type of renewable natural raw
material of animal origin.” According to him, its
processing should be based on the life cycle and
logistics principles and carried out at the three
interrelated levels: whey, whey components, and
whey-based derivatives [6].

The most common types of products derived from
whey are lactose (milk sugar), unsweetened condensed
whey, sweet condensed whey, whey powder,
demineralised whey powder, low-lactose whey, whey
protein concentrates [15]. Membrane technologies
introduced at dairy plants allow increasing the
productiveness due to energy saving, fuller use of raw
materials, a wider range of products, and extra
profit [16,17]. However, whey processing, despite
significant progress and numerous developments in
this area, is constrained for many reasons, including
the high cost of equipment, and inadequate state
environmental control unable to make milk processing
enterprises reduce whey waste in their sewage.

Trends in the development of whey processing
technologies. Membrane processes of the separation of
polydisperse systems are highly selective. The
technologies used in the dairy industry are based on
baromembrane processes, in which substances are
transferred through membranes due to pressure
difference  (microfiltration,  nanofiltration  (NF),
ultrafiltration, reverse osmosis), and on electrodialysis
(ED), during which ions are removed from the whey
under the action of the electric field [18-20].

Microfiltration is separation of particles larger
than 100 nm on porous membranes. It ensures the
simultaneous separation of the fat and casein phases of
whey in one fraction containing about the same
amounts of fat and protein. Nanofiltration is separation
of particles sized 1-10 nm under the influence of
pressure in the range 0.1 to 3.0 MPa. It is an alternative
to vacuum distillation, with simultaneous partial
demineralisation (removal of monovalent ions Na, K,
Cl). This makes nanofiltration the most appropriate for
pre-concentration of whey, since this process,
compared to vacuum evaporation, consumes less
energy and  involves  simultaneous  partial
demineralisation  [19,20].  Ultrafiltration requires
membranes with the pore diameters 10 to 1000 nm,
which can retain components sized 20 to 100 nm. The
working pressure is mainly within the range 0.1 to
1.0 MPa [18]. Reverse osmosis is a baromembrane
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process during which the solvent is transferred against
the gradient of its osmotic pressure.

During nanofiltration, besides whey
demineralisation, concentration of solids up to 18-22%
takes place. So, nanofiltration is more energy-saving
than vacuum evaporation of whey [17].

From a practical point of view, the ideal
nanofiltration is that which removes the maximum
amounts of mineral salts and lactic acid from various
whey types, with the fullest retention of the most
valuable whey components — proteins and lactose, —
which results in obtaining concentrates of such
technological parameters that allow their using to
manufacture other products [21-23].

Since it is cheese whey that is mainly used for
drying, there are very few methods of acid whey
processing. The electrodialysis technology allows
removing up to 90% of ash and 50% of lactic acid from
cheese whey and acid whey, although for practical
purposes, desalination at a level of 50-60% is usually
enough [24].

An acute problem is processing casein whey. It
contains hydrochloric or sulphuric acid, which makes it
impossible to use it in the unprocessed form. When this
whey is neutralised with a caustic or slaked lime, the
content of mineral salts increases significantly. Salty
whey contains 7.4-8.0% of solids, including 2.3-2.8%
of ash. Due to the high ash content, the use of salty
whey as food or feed is also limited. A significant
lactose content in this whey, which is 70% of its initial
content in milk, also complicates its condensing and
drying because of the crystallisation processes.

Electrodialysis used to demineralise cheese whey
and acid whey is an effective way to reuse it for food
purposes [25]. During electrodialysis, a decrease in the
salt content is accompanied by a simultaneous decrease
in the titrated acidity of whey, and the sensorial
parameters are improved as soon as at the 50% level of
demineralisation [26].

Electrodialysis allows increasing demineralisation
target values up to 90%, which is especially promising
for processing salty cheese whey, acid whey, and
casein whey [26,27]. Demineralised whey can be
standardised in terms of its physical and chemical
composition and sensorial characteristics to reach a
quality that allows its use as baby food [17]. However,
achieving a higher level of demineralisation is
accompanied by a significant increase in energy
consumption, which makes it uneconomical [28].

To increase its effectiveness, electrodialysis is
combined with other membrane methods of
separation [24]. In particular, combining nanofiltration
and electrodialysis is not only recommended to
increase the effectiveness of the whey processing
technology and to save energy, but also to reduce the
effect of high temperatures on the temperature-
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sensitive components of whey. This, ultimately,
increases the biological value of the produce obtained
and improves its technological properties [21]. The
taste, physical and chemical characteristics, and
functional  technological  properties of this
demineralised whey powder are better than those of
whey powder obtained by the traditional
technology [29].

When milk whey is processed by ultrafiltration,
concentration of high molecular weight protein
components takes place (concentrate or retentate), and
most of the low molecular weight compounds and
lactose transforms into a filtrate (permeate) [18].
Besides whey proteins, the retentate also contains other
whey components. For their further separation,
diafiltration is used, which consists in washing the
obtained concentrate with water. Ultrafiltration is
mainly used to isolate proteins from cheese, acid and
casein whey in order to obtain protein-carbohydrate
concentrates. Obtaining lactiprotein and whey protein
concentrates (WPC) by ultrafiltration does not involve
treatment with acids, alkalis, and high temperatures,
thus preserving the native protein structure and helping
improve their sensory and nutritional properties [18].

Ways to use the products of whey processing.
Today, significant progress in using whey and its
components is possible due to numerous studies and
publications in this field [30-39]. Whey is viewed as
“forgotten treasure” that, due to its unique properties,
is now “rediscovered” [31,32]. Changing the
composition of whey by the membrane processing
methods allows expanding the range of functional and
technological properties of the products. With an
increase in the protein content and in whey proteins’
ability of to bind water, emulsify and retain fats, the
technological properties improve in the following
order: WPS > demineralised whey > dry whey. Whey
proteins are highly soluble and resistant to processing,
can form various types of gels, stabilise emulsions and
foams, appearance and flavour. All these properties of
whey proteins make it possible to form various textures
of dairy products and of many other foods containing
them.

Whey protein concentrates are used in the
manufacture of dairy and meat products [33,34], soft
drinks, bakery products, special dietary and medical
foods (including baby foods) [35,36], protein pastes,
sauces, mayonnaises, etc. [35,37,38]. The use of whey
protein concentrates to manufacture cheese allows
reducing the time of its maturation, improving its
sensory characteristics, and increasing the yield of the
finished product, as well as accelerating milk
coagulation [36]. In the confectionery industry, whey
protein concentrates are used to substitute egg whites
in different fillings based on whipped egg mixes
containing no butter and fewer calories [30]. In bakery

Volume 13 Issue 4/ 2019



Ximia xapyoeux npodykmie i mamepianie / Chemistry of food products and materials

products, whey proteins added to the dough have a
positive effect on its water-holding ability, specific
volume, and ability to remain fresh during
storage [35,39].

Due to the foaming properties, dry concentrates
can be used in the creation of aerated dairy
products [40,41]. They can completely or partially
replace egg yolk, hydrocolloids, soy protein, or
modified starch. The most important functions of whey
protein concentrates in low fat products are: binding
with water, emulsification, high solubility, gelation,
increased viscosity and adhesive interactions [35]. In
yoghurts, protein concentrate counteracts synaeresis
and stabilises the consistency. Even 1% of a protein
concentrate added to milk has a positive effect. A way
to reduce fat in milk-protein products without losing
their sensory properties is using whey protein
microparticulates [42]. The technology of obtaining
these products is based on thermal denaturation of
whey proteins while producing whey protein
concentrates under a strong mechanical shear action
(homogenisation) [43]. This process allows getting
protein particles of microparticulates with an average
diameter of 0.5-2 um. Within this range, the
microparticles give the product the taste and
consistency characteristic of milk cream. By its
composition and nutritional value, a microparticulate
does not differ from an ordinary whey protein
concentrate, is easily dispersed, and quickly dissolves
without any special equipment. When manufacturing
low-fat sour milk cheese according to the traditional
technology (by the acid method), the product often has
an unsatisfactory consistency. One of the principal
conditions for obtaining high-quality sour milk cheese
is synaeresis of the curd. However, the low fat content
in the raw milk makes it extremely difficult to achieve
the formation of dense and elastic curd. Adding
microparticulates to whey proteins enriches milk with
protein and allows obtaining a product of the required
consistency [41]. Particles of the microparticulate
improve the consistency and rheological characteristics
of protein coagula due to the presence of hydrophilic
areas of whey protein molecules and to blocking the
microcapillaries of the protein matrix. They also
participate in the formation of a casein coagulum,
where their structure-forming function is similar to that
performed by fat globules in traditional foods.

Whey processing products with a protein content
of 30-50% can be used to substitute skimmed milk
powder and improve the adsorption of fat and water in
various meat-based foods [35]. They have high water-
binding properties, that is why they can prevent the
loss of fat and moisture in chopped and minced meat
products [33]. Some part of powdered milk can be
substituted for demineralised whey powder or whey
protein concentrates. Due to the gel-forming ability of
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whey proteins, during the cooking process, they
support the three-dimensional polymer network, thus
strengthening the texture of the finished product.
Besides, it has been proved that, when manufacturing
restructured meat products, whey can be used in the
brine (5% of the total weight of the unsalted raw
materials). The output of products increases by almost
8%, and their colour and strength improve.
Microstructural studies of samples of ham made with
and without whey demonstrated a denser arrangement
of structural elements. The introduction of whey into
the injected brine increases the degree of swelling of
muscular fibres [34].

Demineralised whey obtained by a complex of
membrane methods (nanofiltration and electrodialysis)
contains about 26-27% of whey proteins. Due to an
increase in the protein content in demineralised dry
whey, its foaming, water-holding, fat-holding, and
emulsifying capacities significantly increase compared
with those of whey obtained by the traditional
technology [44].

One of the factors limiting the use of whey is the
high content of lactose that causes gastrointestinal
disorders in lactose intolerant consumers. The problem
was solved by hydrolysis of milk lactose. Industrially,
bacterial and fungal lactase enzymes are used to
manufacture lactose-free dairy products and for
hydrolysis of whey lactose. Lactose is hygroscopic and
causes crystallisation in foods with its high content. B-
galactosidase enzymes are used to reduce the lactose
crystallisation in concentrated products, in particular,
in ice cream and condensed milk. Using f-
galactosidase for hydrolysis of lactose not only
improves the texture of a product by reducing lactose
crystals, but also enhances the nutritional properties of
the product. The products of lactose hydrolysis
(glucose and galactose) are fermented faster in such
products as yoghurts and cheese. Besides, they make it
possible to add fewer sweeteners, thus reducing the
calorie content of the final product. Hydrolysed lactose
whey is used to produce ethanol and glucose-galactose
syrup. Whey and other lactose-rich raw materials are a
source of lactose, a necessary substrate for the
production of lactose concentrates, lactose derivatives
(galactooligosaccharides), pharmacopoeial lactose, and
prebiotics [18].

Biological value of the products of whey
processing. The properties of whey proteins give them
a significant advantage over other proteins of animal
origin [45]. As for their nutritional value, they have a
well-balanced amino acid composition, and the
sequence of amino acids in polypeptide chains forms
various types of biologically active peptides that are
discretely released during protein hydrolysis [46]. They
contain microelements, minerals, vitamins, and fatty
acids, have antimicrobial, antiviral, and antitumor
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effects, and stimulate the immune system [45]. Milk
proteins are evaluated as high-quality proteins because
of their amino acid composition, digestibility, and
bioavailability [47]. They are quite high in essential
acids that are more digestible than most other
proteins [48]. It is the differences in the amino acid
composition of casein and whey proteins that are
responsible for the differences in their physiological
activities [49-51]. Compared to casein, whey proteins
contain more branched-chain amino acids: isoleucine,
leucine, and valine [50], which affect protein synthesis
in the case of type 2 diabetes [51]. Casein of essential
amino acids is higher in histidine, methionine,
phenylalanine compared to whey proteins, and contains
a higher proportion of arginine, glutamic acid, proline,
serine, tyrosine [49].

The results of clinical studies in many laboratories
indicate that an increase in dairy consumption reduces
the risk of metabolic disorders and cardiovascular
diseases [52,53]. Whey proteins, casein, and minerals
are considered to be the driving force of this positive
effect [52]. More and more data are confirming the
effect of milk proteins and peptides on the formation of
human metabolic health [54,55]. It has been shown that
whey proteins stimulate insulin secretion [55] and
increase the feeling of fullness, which indirectly helps
lose weight and reduce obesity [56]. Whey proteins
effect on the increase in skeletal muscle mass by
stimulating the synthesis of muscle proteins, and
peptides derived from milk protein are involved in
regulating the blood pressure and immune
system [57-59].

Besides the pronounced therapeutic effect of
reducing the lactose content in products, galactose and
galactose-containing oligosaccharides are important for
the functional properties. The physiological role of
galactose is to ensure healthy development of the
human body [60,61]. In particular, galactose is
potentially helpful in removing neurotoxic compounds
from the brain in patients suffering from hepatic
encephalopathy or Alzheimer’s disease [62,63]. Oral
administration of galactose may be a new and
promising non-toxic therapy for the syndromes of
certain diseases [63]. Galactose as a prebiotic is present
in oligosaccharides of the raffinose and galactose types
[64]. These prebiotics have a beneficial effect on the
gastrointestinal tract, stimulating the development of
certain types of intestinal microbiota and exhibiting
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antiadhesive activity to some pathogens [60]. The main
food source of galactose is milk lactose. Also, a small
amount of free galactose (about 0.3 g/100g) is
contained in low-lactose milk, yoghurts, cheeses,
creams, ice cream, and other food products artificially
sweetened with galactose.

Whey processing in Ukraine. Various aspects of
the problem of whey processing were studied by
domestic scientists, in particular, V. Gutsalyuk,
G. Deinichenko, Yu. Zmievsky, V. Mironchuk,
A. Chagarovsky, etc. A set of studies of whey
processing by the membrane methods of desalination
and hydrolysis of lactose was carried out at the
Institute of Food Resources of the NAAS. Fig. 1 shows
a process flow chart of electrodialysis, nanofiltration
and ultrafiltration, which were tested and implemented
in an industrial environment.

Nanofiltration, electrodialysis, and ultrafiltration
are the most used methods. Such milk processing
enterprises as JSC “Dubnomoloko,” PrJSC “Litynsky
Dairy Plant,” LLC “Tekhmolprom,” LLC “Ovrutsky
Milk Canning Plant,” LLC “Khmelnytsky Dried Skim
Milk Plant Molochny Vizyt,” LLC “Andrushivsky
Butter and Cheese Plant,” LLC “Cheese Club,” LLC
“Gaisinsky Dairy Plant,” PrJSC “Milk Alliance,”
Subsidiary “Milkiland-Ukraine,” LLC “Akhtyrsky
Dairy Industrial Company Slavia,” ALC “Khersonsky
Butter Plant” process raw milk whey and obtain dry
demineralised whey with the demineralisation level
40%. Nanofiltration and electrodialysis are introduced
at CJSC “Zolotonisky Butter Plant” that manufactures
dry demineralised whey with the demineralisation level
90%. Ultrafiltration of whey is introduced at LLC
“Buchatsky Cheese Plant,” LLC “Gadiachsyr,” and
LLC “Tekhmolprom.”

In the original whey formed as a by-product of
milk processing when cheese is manufactured, the
most part of the total solids is lactose (about 58—78%
for all types of whey). The ash content can reach 10%
to 31%, depending on the technology of the main
product. The protein content can be as high as 7.5 to
12.5%. Table 1 shows the average values of the target
parameters of whey processing products obtained by
the membrane technologies. The data presented are the
results of our research [28,29,44,65].
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Table 1 — Average values of the target parameters of whey processing products

Product Content (mass fraction), %
dry matter | ash | protein | lactose
Cheese whey powder (control) 97.0 7.3 125 74.5
Acid whey powder (control) 95.2 8.3 11.1 73.0
Cheese whey powder, demineralised by ED 95.1 1.55 9.0 82.6
Acid whey powder, demineralised by ED 94.5 2.82 9.8 76.0
Liquid cheese whey, demineralised by NF 194 1.0 2.3 15.2
Cheese whey powder, demineralised by NF 97.9 5.12 15.9 76.2
Cheese whey powder, demineralised by NF/ED 97.0 2.63 27.0 65.9
Acid whey powder, demineralised by NF/ED 94.8 2.72 26.1 63.7
Cheese whey proteins concentrate (WPC 50) 93.8 7.3 50.0 32.1
Cheese whey proteins concentrate (WPC 65) 94.2 3.8 65.0 17.3
Cheese whey proteins concentrate (WPC 70) 94.0 2.0 70.0 11.8
Sweetened low-lactose condensed whey 70.0 8.0 4.8 25

It is obvious that combining various methods of
desalination or concentration of whey components
can significantly improve its quality, and allows
obtaining products with the required composition and
properties.

Thus, by expanding the range of methods that
allow influencing the protein and carbohydrate
components of whey, we can improve its technological
properties and use it in the technologies of other dairy

materials, as they are one of the main sources that
make the diet of a lot of consumers biologically
valuable and healthy. To use raw milk resources
effectively, it is practical to introduce the technologies
based on modifying protein-carbohydrate and mineral
components. Combining different methods allows
fractioning and concentrating the components of whey,
significantly improving its quality, and obtaining
products with the required composition and properties.

products.

The existing industrial equipment makes it possible,
due to the changes in the protein-mineral composition

Conclusion

growing need for an integrated approach to improving

of whey, to obtain products with a wide range of
functional and technological properties and increased

In recent years, Ukraine has been facing the L "ol
nutritional characteristics.

the industrial processing of secondary dairy raw
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NEPEPOBKA MOJIOYHOI CUPOBATKU: IEPCIEKTUBU B YKPAIHI
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1.0. PomaH4yK, KaHIUIAT TEXHIYHAX HAYK, CTAPIINI HAYKOBHUI CIiBPOGITHUK, 3aCTYITHAK JUPEKTOPA,

E-mail: dairy@ipr.net.ua

A.B. MiHopoBa, KaHInIaT TEXHIYHUX HAYK, CTApIIHil HayKOBHi criBpoGiTHuK, E-mail: MinorovaAnt@gmail.com
Incrutyt nponosonpunx pecypciB HAAH, Byn. CBepctioka, 4a, Kuis, Ykpaina, 02002

Anorauisi. [TepepoOka MoJioKa HE TUTBKH 3a0e31euye BUPOOHUIITBO TPAAUIIIHHUX MOJIOYHUX MPOAYKTIB JUIS Xap4yyBaHHS
HaCEJICHHS, aJie ¥ CYNPOBOKYETHCS YTBOPSHHIM IMOOIYHUX MPOAYKTIB, IKIi BAKOPHUCTOBYIOTBCS HE y MOBHIH Mipi, a iX BUKUIH
Yy CTiYHI BOAM TOTIPIIYIOTH CTaH MOBKiUIA. CydacHMH TEXHIYHHMH Ta TEXHOJOTIYHHUH piBEHb MepepoOKH MOJIOKa 31aTCH
3a0€3MeYNTH TOBHE BUKOPUCTAHHA MOOIYHUX MPOIOYKTIB, SKI € JDKEPEIOM CHPOBAaTKOBUX OINKIB, JIAKTO3W Ta IHIIHX
MOTECHIIIHHO KOPUCHUX IHTPEIIi€HTIB Ha 1X OCHOBi. B ymMoBax 3MeHIIEHHS OOCSTiB BHPOOHMIITBA MOJIOKA 32 OCTaHHI POKH
aKTyaJbHOIO IPOOJIEMOIO € MiABUINECHHS CTYIEHS NepepoOKH MOJIOKA 3 METOI0 OTPUMAaHHS MPOIYKTIiB 3 BHCOKOIO JOJIAHOIO
BapTiCcTIO. Y CTaTTi HPEICTaBICHO pe3yabTaTH aHANITHYHUX MOCITI/DKEHb CTaHy IHTAaHHS IIOJO0 IEepepoOKH CHPOBAaTKH B
Vxpaini. HaBegeHo cydacHi KOHIIENTyalIbHi X0 BUPIMIEHHs MpoOiieM epepoOKH pi3HUX BHIIB MOJOYHOI CHPOBATKH, SKa
YTBOPIOETHCS K MOOIYHUHM MPOAYKT ITiJT 4ac BUPOOHHUITBA CUPIB, KUCIOMOJIOUHOTO CUPY, Kazeiny. [loka3zaHo, 1110 HOBI BHIU
MPOJYKTIB Ta IHIPEIIEHTIB, OJCPKAHUX 13 CHUPOBATKH, BOJIOAIIOTH IIMPOKHM CIIEKTPOM (YHKI[IOHAIBHO-TEXHOJOTTUHUX
BJIACTUBOCTEH Ta 3HAXOJATH MOMHMT IIiJI Yac BUPOOHHUIITBA IHIIMX Xap4OBHUX MPOAYKTiB. IIpoaHamizoBaHO TEHICHI PO3BUTKY
HOBITHIX TEXHOJOTIH Uil OJep KaHHsS IIUPOKOTO CIEKTPY MPOIYKTIB Ta iHTPEHI€HTIB Ha OCHOBI CHPOBATKH, HABEJCHO HOBI
JlaHi JOCIIDKEHb CTOCOBHO iX poui y 3a0esmedeHHi 370poB’st moauHu. CTaTTs € OmIIOoBOI0 Ta OOIPYHTOBYE IOIIBHICTB
BIPOBA/UKEHHS Cy4acHMX MEMOpaHHHUX TEXHOJIOTIH IepepoOKH CHPOBAaTKM Ha BITYM3HSIHHUX MOJIOKOIEPEepoOHHX
APUEMCTBAX, 110 JJO3BOJISIE PalliOHAIBHO BUKOPHUCTOBYBATH PECYPCH MOJOYHOI CHPOBHHHM, 3MEHIIYBAaTH HETaTUBHUI BIUINB
Ha JIOBKUJUIS, MiIBHUINYBATH PEHTAO0CIbHICTH BUPOOHHIITBA. HaBeAeHO HAayKOBO-TIPUKIAMHI PE3yJIbTATH JOCIIIKCHb MO0
BUKOPUCTAHHAM MEMOpAaHHHX METOMIB Ta (PEPMEHTATUBHOTO TigpOJIi3y JIAKTO3W B TEXHOJOTISAX CyXOi JeMiHepami3oBaHOl
CHPOBATKH, 3TYIIEHO! HU3BKOIAKTO3HOI CHPOBATKH. 3aCTOCYBAaHHS ICHYIOYOTO MPOMHCIOBOTO OOJaJHAHHS TO3BOJISIE 32
PaxyHOK 3MiHH O1JIKOBO-MiHEPAIEHOTO CKIJIAJY CHPOBATKH OJICP)KYBATH MPOAYKTH 3 HMIMPOKUM Jialma30HOM (YHKIIOHAIHHO-
TEXHOJIOTIYHUX BJIACTUBOCTEH, IMiIBUILICHUMH TTOKa3HUKAMH Xap4OBOI IIIHHOCTI.

KarwouoBi cioBa: MooyHa cupoBaTKa, MEMOpaHHI TEXHOJIOTII, eNeKTPOIiali3, CHpOBAaTKOBI OLNKH, JaKTO3a, XapuyoBa
LiHHICTh
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